An updated measurement of the CP-violating phase φ J/ψφ s and measurement of the relative branching ratio of B s → J/ψ f 0 to B s → J/ψ φ using data samples corresponding to an integrated luminosity of 8 fb −1 recorded with the D0 detector are reported.
Introduction
One of the most intriguing Tevatron results is related to the charge-conjugation-parity (CP) violation measurements in the B s system. Both CDF and D0 experiments [1, 2] observed deviations from the Standard Model predictions for the CP-violating phase (φ J/ψφ s ) which is measured in the B s → J/ψ φ decays. Though the deviations are not statistically significant, they agree with each other and with the measurement of the CP violation in the B s system using same-sign dimuon events [3] . In the Standard Model (SM) the decay B s → J/ψ φ goes through the decay of the b-quark to ccs combination, and the value of φ J/ψφ s is proportional to the angle β s of the B s Unitarity Triangle derived from the Cabibbo-Kobayashi-Maskawa quark-mixing matrix [4] and determined by the interference of the decays with and without B s −B s mixing: [5, 6, 7] . New physics contributions to the mixing could change the phase and be observed by measuring strong deviation from the predicted value: φ 
Event Selection
The signal event candidates for the B s → J/ψ φ and B s → J/ψ f 0 channels were selected using the Boosted Decision Tree (BDT) algorithm. The J/ψ → µ + µ − decays give a clean sample of J/ψ candidates. The signal candidates are constructed by adding two oppositely charged tracks which create a common vertex with the muons and have an invariant mass consistent with the φ ( f 0 ) meson in kaon (pion) hypothesis (Figs. 1, 2) . The BDT algorithms were trained on the Monte Carlo (MC) signal and background samples for background events suppression. Two types of background were considered separately: prompt (J/ψ mesons are produced directly) and non-prompt (J/ψ mesons are produced in decays of b-quarks).
The selections of B s → J/ψ φ , φ → K + K − candidates in case of the relative branching ratio measurement of B s → J/ψ f 0 were fixed to be the same as for B s → J/ψ f 0 , f 0 → π + π − candidates except for the f 0 (980) mass requirement.
The selections of B s → J/ψ φ , φ → K + K − candidates for the CP violation measurement were tuned to minimize statistical uncertainties on φ J/ψφ s and ∆Γ s . Simple selection criteria [9] were utilized for a second sample which has been used for consistency checks and systematic effects studies. The resulting relative branching ratio is R f 0 /φ =0.275±0.041(stat)±0.061(syst) with the systematic uncertainties originating from fitting (17.3%), MC efficiency (9.2%), modeling variables in BDT (8.9%), f 0 (980) mass window (4.0%) and S-wave contibution (3.5%).
Measurement of the relative branching ratio of

CP violation measurements in B s → J/ψ φ
The angular and decay time distributions used in the B s → J/ψ φ analysis are described in [2] . The following expression illustrates the asymmetry of the B s /B s decay rates [11] :
, where P ± (t) andP ± (t) refer to CP-even (+) and CPodd (−) final states tagged as B s orB s at the production time.
Numbers of B s → J/ψ φ candidates were determined from mass fits to be 5598±113 in case of the BDT selections and 5050±105 in case of the simple selections. The analysis results are following: τ s = 1.443 
PoS(EPS-HEP2011)148 PoS(EPS-HEP2011)148
Measurements of CP violation in the B s system at D0
Sergey BURDIN 
Conclusion
This report presents short description of two D0 analyses: the measurement of the relative branching ratio of B s → J/ψ f 0 and CP violation measurements in B s → J/ψ φ . The used data samples correspond to 8 fb −1 . The B s → J/ψ φ results supersede the previous D0 measurements.
